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MONTHLY WEATHER REVIEW 

SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS DURING 

MAY 1935 

By IRVING F. HAND, dssislanf in &dUT Radiatioti Z)ir~csligatioria 

For a description of instruments eniployecl and their 
exposures, the render is referred to thc January 1935 
REVIEW, pnge 24. 

Beginning with this issue summaries of totnl solar n ~ l t l  
sky rndiation values obtained at  San Juan, Piierto 
Rico (lat. 1s’ 2s’ N., long. 66’ 06’ W.) will he inclut!.v! 
in table 2 .  

Table 1 shows that solar radiation inteiisities avt1r:igrtl 
above normal a t  all three Feather Bureau stt3tions. 

Table 2 shows nn excess in total solar and sky radiation 
n t  all stations except Washington, Madison, Lincoln, 
Twin Falls, and Riverside. The depletion in raclintioii 
nt, the first three nanied stations is due in large part to 
dust storms; Lincoln, Nebr., shows the greatest depnrtt1r.c. 
from nornial ever recorded for that station. 

Polarization mensurenients obtained on 4 days :it 
Washington give a mean of 60 percent with IL inazsiiiiuii: 
of 63 percent on the 18th. Bt Madison oh-rrvatioii.: 
made on 5 days give a mean of 59 percent with a m:isimiim 
of 70 percent on the 24th. All of these values are above 
the May normals for the two stations. 
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cal. 

1.26 
1.26 

.____ 

TABLE 1.-Solar rudiation i n l d t i e a  during May ISS6-Contd. 

cal. 
1.45 
1.51 
.___-. 

TABLE l.-Solar radiution intensities d.uring M a y  1936-Contd. 
BLUE MLL. MASS. 

cal. col. cal. cal. mi i t  
1.20 1.02 ............ 2.9 
1.16 .Bo ............ 4.0 
........................ 3.2 
........................ 6.3 
1.12 .................. 5.2 
1.04 .81 ............ 4.8 
1.21 .94 ............ 3.6 
........................ 4.6 
- - - - -  --_-.__--._________ 4.8 
1.16 .94 .__________. 2.8 

- _ _ _ _ _  ____.. _ _ _ _ _ _  __.___ 4.6 
........................ 6.8 
........................ 3.3 
........................ 4.0 
........................ 5.0 
1.13 .71 0.58 _ _ _ _ _ _  3.8 
1.14 .93 _.______..__ C.1 
........................ 3.6 
........................ 4.4 
1.12 .89 .74 ._____ 4.8 
........................ 7.1 _ _ _ _ _ _  ._____ _ _ _ _ _ _  ___.__ 13.2 
......................... 9.2 

- - - - - -  - _ _ _ _ _  _-_-__ _ _ _ _ _ _  11.1 

1.14 .Bo .66 _ _ _ _ _ _ _ _ _ _ _ _  

MADISON, WlS. 

. - - - - - 

.___._ 
.85 
.76 

0.83 
t.03 

.___.- 

-- 

Date 

. . - - - - - - - - - . 
1.00 1.11 
.86 1.10 
.88 1.02 
.81 .97 

0.93 1.06 
+.11 +.04 

Sun's zenith distance 

1.22 
1.19 
1.21 
t.10 

Sun's zenith distance 

78.7* I 76.7' I 70.7' I ~70.0~ 1 O.O' I 60.0'' 1 70.7' I 76.7' 78.P I Noon 

Air mass Local 

1.49 

1.46 
+.os 

- 
8 a . m  

. - - - - - 

.___.. 

._____ 

_ _ _ _ _ _  
._____ 
. - - - - - 
._____ 

.84 

.._--- 

. - - - - - - - - - 
1.09 1.21 

............ 1.20 l.m 1.19 

............ 1.07 

............ 1.17 

............ 1.10 
.95 1.07 

- - - -__  1.01 

.83 1.07 

.QQ 1.10 

................. 

- - - -- - - -. . - 
-- ---- _ - -__  ~ - -  

Lincoln Chicago ?&! Frwno :s ;g Miami op& Riverside ?$ 
----- ---~- 

cat. cal. eal. ~ a i .  cal. cal. eal. cal. cal. eal. 
343 531 164 392 Mil 641 453 262 310 680 

334 482 475 691 388 418 643 671 832 507 
147 486 679 698 485 675 E57 451 526 591 

584 627 367 632 M2 677 401 636 467 454 
352 420 E18 675 385 556 538 418 561 688 

Mount 
Wa&hg- ;$&: Ithaca :g 
---- 

cal. cal. ea!. cal. _ _ _ _ _ _ _ _ _ _  684 206 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  648 512 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  585 go6 686 _ _ _ _ _ _ _ _ _ _  614 653 673 _ _ _ _ _ _ _ _ _ _  825 464 680 

Apr. 30 _ _ _ _ _ _ _ _ _ _ _  
May 7 _ _ _ _ _ _ _ _ _ _ _ _ _  
May 14 _ _ _ _ _ _ _ _ _ _ _ _  
May21  _ _ _ _ _ _ _ _ _ _ _ _  
May 28----.-...-. 

cal. cal. 
327, 319 
421 430 
464 467 
490 516 
4S4 433 

-68 -123 -77 4-73 -4 +36 +l6 
-116 +IO6 4-98 +69 +92 +48 -23 
-370 4-07 +188 +43 +37 -50 +56 
-186 4-78 +I26 +e -44 -7 -39 

-8 -19 -45 $103 -158 -30 +74 

+6 - 7 ............................................ 
+27 -106 - - -_____ .................................... 
+95 - 13 ............................................ 
+68 +l2 ............................................ 

5 -94 - ............................................ 

Apr. 30 _ _ _ _ _ _ _ _ _ _ _  
May 7.-..-.-----.- 
May 14 _ _ _ _ _ _ _ _ _ _ _ _  
~ay21--..--..---. 
May28 ............ 

-130 -123 
-21 -13 
-3 -10 
-IO +a 
-33 -62 

S a. m 

75th 
mer. 
time 

- 
e 

75th 
mer. 
time 

Date Air mass Locnl . 
mean I P . M .  time 

I solar I I  P. M. A.M. A. M. 

6.0 1 4.0 I 3.0 

-- - 
2.0 1 V.0 1 2.0 1 3.0 I 4.0 1 5.0 1 e 

- 
2.0 
- 
CUI .  
I .  24 

1.21 
_.._ 

.... 
_.._ 
1. 15 
1. L9 

1.21 
1.35 
1 .9  
1.18 
1.35 
1.35 
1. 31 
1. 29 

1.26 
1.23 
1.24 
1. 18 

___. 

_ _ _ _  

- _ _ _  
- -_-  ---_ - 
1. 26 
- 

e 5.0 I 4.0 1 3.0 V . 0  1 2.0 1 3.0 1 4.0 1 5.0 1 e 
I-- ---- -l-l-l-l-l-l- 

mm 
8. 18 
5.79 
5. 16 
6.76 
7.04 
4 95 
6.27 
7.29 
9. 14 

._.___ ._____ 
- 

tal. 1 cal. I ea[. 
.................. 
0.88 0.97 1.08 
._____ .97 1.11 

mm 
6.79 
5.36 
5. 56 
4.95 
6.70 
5. 56 
6.56 
5.56 
8.43 

- -____  __- -__  

mm 
3.3 
5.6 
5.4 
7. 1 
6.1 
6. 1 
5.8 
4.6 
7.4 
4. 2 
4.6 
6.5 
4.6 
3.6 
5.0 
5.2 
5.2 
4.8 
5. 8 
5.8 
7.4 

12.3 
12.8 
11.5 - 

cal. 
1.45 
1.44 
1.44 
1.35 
1.43 
1.39 
1.50 
1.43 
1. 35 
1. 51 
1. 48 
1.40 
1.42 
1.48 
1.38 
1.48 
1.43 
1. 43 
1. 41 
1. -13 
1.33 
1. m 
1.35 

1.41 
- 

................. __.___I 0.95 11.05 
__..__ 1.00 1.13 

1. 13 
1.06 

I I  

LINCOLN, NEBB. 

Averages. 

TABLE Z.-Average daily totals of solar radiation (direct+ diffuse) received on a horizontal surface 

Gramalories  per square centimeter I 

I Departures from weekly normals 

Aocumnlated departures on June 3, 1935 

-2,912 I -5,733 1 -7,280 1 +1,576 I +4,29l 1 $301 1 +1,841 1 -728 1 -238 1 -294 I -3,724 1 ........ 1 .......... 1 .......... 1 ........ 1 ........ 
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Percentage of solar 
constant 

-___ 

TABLE 3.-Total I,,,, and screened, I , ,  I , ,  solar radiation intensity measurements, obtained during May 1956, arid determinations of the 
atmospheric turbidity factor, p, and water-uapor content, w =  dep th  i n  millimeters, if precipitated 

AMERICAN UNIVERSITY. WASHINGTON, D. C. 

Air mass I ,  I .  Air-mass type Solar 
altitude Date end hour nngle 

gr. cnl. 
1.132 
1.138 

1.050 
1. 091 

1.240 
1.249 

1.118 
1.123 

1.134 
1.183 

m m  
6.0 
6.8 

7.0 
7. 4 

13.6 
13. 9 

13.0 
12. a 

11.7 
11. 4 

gr. cal. gr. ea!. 
0.825 0.G64 0.067 
.Y27 1 ,686 1 .067 

0.087 
.w 

.074 

.080 

.072 

. O B  

.076 

.086 

.145 

.145 

0.077 67. 1 
.M6 1 70.6 

7.3 
10.5 

10. 5 
10.4 

19. 7 
19.8 

18.1 
17.2 

9. 1 
8.4 

P c ,  Npc  aloft 

NPC 

NPC 

Npc. T h f  
A p p r o a c h l n g  

aloft 

NPC 

.815 

.815 
66.0 

.785 

.781 

.830 . a32 

.596 

.598 
. 110 . 111) 
.171 . 162 

.093 

.om 
77.4 
76.7 

,670 
,672 

Atmospheric conditions: 
May  22. Temperature, 16" C.; wind, NW. 16; visibility, 20 miles; polarization, DO percent. 
May  25. Temperature 14O C . wind N W  10. 
May 27. Temperature,'2l0 C.': wind,' 12 S. 
May 28. Temperature, 22' C.; wind, 12 SW. 
May 31. Temperature, 2l0 0.; wind, 12 N. 

BLUE HILL METEOROLOGJCAL OBSERVATORY OF HARVARD UNIVERSITY - 
1.12 
1.35 
1.43 

2.26 

1. 17 

1.41 

I. a3 
1.23 
1.10 
2.00 

1.41 
1. 12 
1.09 
1.18 

1.24 
1. 15 

1.10 

2. 17 
1.40 
1.10 
1 41 

1. 50 
1.10 
1.09 

1.80 

1.17 

2.01 
1.41 
1. 15 

1.13 
1 55 

1.77 
1.50 
1.41 

1.06 
1.40 
1.08 

-- 

0.7h 
.7131 
.766 

. Gi7 

.706 

.729 

.67S 

.740 

.552 

.74a 

.765 

.788 . 775 

.755 

.7*5 

. ;yo 

.70S 

.755 

.800 

.go2 

.755 

.759 

.787 

.7h2 

.741 

.76? 

.6W 

.743 . is0 

.783 

.630 

. 725  

.762 . r b "  - 1.7 

.712 

.725 

.748 

- 
0.041 

. 1)s 

.052 

. o s  

.047 

,067 
.OM 
.M7 
.lo6 

. 0.18 

.0?7 

.024 . om 

.om 

.ox! 
,045 

.050 

.om .om 

.024 
,067 

.032 
,030 
.034 

.023 

.067 

.04? 

.021 

.050 

.os0 

.073 

.n47 

.039 

.044 

.038 

.058 

.OM 

- 
0.032 . 048 
.066 

.074 

.074 

.w 

.086 

.062 . a32 .loo 

.047 

.039 

.030 

.059 

.067 

.062 

.075 

.044 . 0% 
. O B  
.056 

.051 

.OM 

.036 

.036 

.067 

.044 

.044 

.057 

,093 
.078 

.052 
,052 . 053 

.054 

.066 

.083 

62 35 
47 30 
44 18 

2824 

6840 

45 65 

33 10 
5430 
64 57 
2229 

4454 
63 14 
65 31 
58oo 

53 57 
00 21 

65 25 

27 18 
45 23 
65% 
45.02 

41 48 
64 54 
65 53 

33 37 

58 52 

29 44 
45 10 
60 23 

62 os 
23 57 

34 17 
41 39 
45 05 

36 55 
45 10 
63 04 

10.6 
9. 2 
7. 3 

11.4 

12. 1 

7.5 

6.9 
2.7 
5.6 

12.2 

6.6 
7.2 
8.2 
8.4 

3.7 
6. 1 

9.2 

8.5 
7. 9 
8.0 
7.3 

6.7 
5.6 a. Q 

10.4 

7.6 

12.9 
7.6 
7.3 

3.6 
8.7 

8. 1 
6 . 5  
7.0 

8.3 
7.9 
0.7 

12. 5 
10. 2 
9.3 

6.3 

12. 2 

9.5 

7.3 
8.6 

11.5 
6.5 

9.3 
11.8 
12.4 
10.8 

9.2 
11.1 

12. 5 

6.2 
9.6 

12 2 
9.4 

s. 7 
11.4 
12. 5 

7. a 

11.7 

7. 1 
9.5 

11. 4 

10.0 
5.3 

8.6 
8.7 
9.4 

8. 1 
9.9 

12. 1 

0.023 
.047 
.083 

.097 

.om 

.082 

.lo0 

.075 

. o s  

.95 

.007 

.054 

.052 

.062 

,097 
.079 

. loo 

. o s  
,031 
.045 

-. . . . . . . 

,070 
.077 
.037 

.049 

.067 

.047 

. fi63 

.064 

. 106 . os3 

.057 . 066 
,062 

.069 

.075 . loo 

1.433 
1.372 
1.354 

1.151 

1.279 

1.329 

1.180 
1. 366 
1.376 
0.875 

1.405 
1.475 
1.468 
1.398 

1.435 
1.430 

1.345 

1.m5 
1.440 
1.492 
1.361 

1.376 
1.403 
1.453 

1.334 

1.375 

1.185 
1.390 
1.415 

1.400 
1.034 

1. 2s5 
1.365 
1.370 

1.290 
1.305 
1.363 

0.988 
.e46 
.934 

.815 

. 902 

.904 

.825 

.925 

.932 .ma 

.9m . 990 

.950 

.975 

.970 

.890 

.920 

1.010 
.953 

.931 

.979 

.993 

.923 

.956 

.a40 

.925 

.975 

. (160 

.783 

.m 

.95? 

.952 

.a36 

.6Q4 

.935 

.97a 

-. - - -. -. . 

85.6 
81.0 
78.2 

72. 1 

79.2 

77.2 

63.9 
74. 4 
77. 8 
68.2 

79.5 
848 
85. 4 
a2  4 

79. 2 
81.3 

80.0 

76. 6 
83.8 
86.6 
79.0 

79.2 
82.7 
85.4 

80.8 

80.2 

75.5 
81. 1 
x2. 0 

77.6 
63. 1 

76.0 
78.7 
79.4 

76. 5 
76.9 
79.0 

N P c  

Pc 

Pc  

Pc 

Pc 

Pc 

Pc 

Pa 

Pc 
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gr.  cal. 
.681 . i3Y 
.769 
.782 
.777 
.740 

TABLE %-Total, I,,  and screened, I , ,  I , ,  solar radiation intensity measure~i~ent~,  obtained during May 19S5, and deterininations of the 
atmospheric t iirbidity factor, 8, and water-vapor content, ti’= depth in ~nillimeters, if precipitated-Continued 

.048 

.046 

.039 

.050 

.053 

. O S  

. 055 

.054 
,050 
.os2 
.061 
.064 

m m  
63.3 8.0 6.3 
76. 4 6.7 7.9 
82. 4 7.5 11.0 
83.3 8.9 12.6 
82.0 6.8 11. 1 

11.3 10.8 81.6 

.W1 

.913 

.752 

. W 2  

.723 

.729 

.612 

.710 

M a y  $9 
2:M)a. m ............................... 

May si 
1:Bp.m ............................... 

67 15 1.19 

6323 1.12 

- 
Group 

Total 

day 
f o ~ ~ c h  Observatory 

Longi- 
tude 

Lati- 
tude 

10 

6 
85 

233 

7 

I ........ Mt.  Wilson. 

- - - -. - -. 
............... 

195 
............... Do. 

356 
............... Do. 

............... 

............... 
. - - - - - - - 

D 

294.9 
314.9 
32i.9 
333.9 
251.4 
316.4 
336.4 
243.2 
274.2 
297.2 
314.2 
333.2 
239.5 
239.5 
314.0 
332.5 
240.6 
241.1 
314.6 
332.6 
236.0 
”40.5 
243.5 
333.0 
236.8 
210.3 
244.8 
325,s 

170.6 
237.1 

0 

-21.0 
+21.0 
-25.0 
-31.0 
-27.0 
+21.0 
-31.0 
-27.0 
+21.0 
-21.0 
1-21.0 
-30.0 
-20.0 
-28.5 
+24.0 
-30.0 
-20.0 
--28.5 
+24.0 
-29.5 
-20.0 
-28.5 
-21.0 
-29.5 
-20.0 
-28.0 
-20.5 
-29.0 

+%.5 
-20.0 

278 
139 

93 
216 
123 

............... 
i10 

........ DO. 
............... 

. . __. -. . 
571 

........ Do. 

93 
....... 

ias 
77 

77 

F? 
31 
46 

....... 
7 

8 

............... 
. .-. - - - - 

462 

............... no. 

333 
............... Do. 

255 

.-- - _. -. 
............... 

........ 
............... 

_ _ _ _  __._ Do. 
........ 

............... 

............... 
235 

........ Mount Wil- 
son. 

. - - - - - -. 181.9 

2.11.9 

172.8 
238.6 
244.6 
?37.5 

x n . 9  

245.9 

-21.0 

+30.0 

+28.0 
-27, 5 
-20.0 
-27.5 

- s o  
-20.0 

....... 

....... 

14 
....... 

....... 

....... _ _ _ _ _ _ _  

................ 
19.4 
39 Do. 

............... Do. 

............... Do. 

............... Mount Wil- 

............... U. S. Naval. 

............... Do. 

............... Mouut Wil- 

.__.____ DO. 
21 

62 DO. 
108 Do. 
154 DO. 

son. 

son. 

............... U. S. Naval. 
1935 

May 2 ....... 
m y  1 ....... 

h m 
13 32 -53.5 315.1 +21.0 10s ................ 

-41.0 327.6 -22.0 31 ........ 139 
13 45 -40.0 315.2 +21.0 62 ................ 

--28.0 327.2 -25.0 15 ................ 
--2o.O 335.2 -31.0 15 _ _ _ _ _ _ _ _  92 

I 
Percentage of solar 

Brim 1 cons? 1 Airmass type Dato and hour angle I .  

g r .  e a / .  
1.139 
1.318 
1.417 
1.407 
1.419 
1.328 

1.2’18 
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area 1 time 1 ’!::;- I tude 1 tude 1 I Group /fos;h Date sttzd- Diff.in Longi- Lati- Observstory 
No spots 
No spots 
No spots 

May21.-- .  
May22-.-. 
May 23- _ _ _  1-1-1- 1-1-1-1- 
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